Some comparative properties and localization of porcine jejunal adenylate cyclase.
Cholera toxin is thought to cause intestinal secretion by activating adenylate cyclase and increasing intracellular 3',5'-cyclic AMP concentrations in intestinal mucosa. Cholera toxin causes profuse secretion of fluid into ligated intestinal loops of both pigs and rabbits, but cholera toxin-induced increases in 3',5'-cyclic AMP concentration are much lower in the pig than in the rabbit. Porcine jejunal adenylate cyclase was examined for unusual properties which might account for a lack of 3'-5'-cyclic AMP accumulation after treatment with cholera toxin. The divalent cation requirements, the pH optimum, and the stimulation by fluoride ion were unremarkable. The Km for ATP was 0.11 mM with negative cooperativity indicated by a Hill coefficient of 0.83. Triton X-100 was inhibitory and guanosine diphosphate methylenephosphate stimulated enzyme activity. Adenylate cyclase activity was highest in the basal and lateral membrane fractions of jejunal mucosa and relatively low in brush-border preparations. Pretreatment of pig jejunum with cholera toxin caused a 30-40% activation of the crude and of the partly purified enzyme. A relatively low activation of adenylase cyclase in pig jejunal mucosa, compared with rabbit, may account for the absence of 3',5'-cyclic AMP accumulation after cholera-toxin treatment in the pig.